ABSTRACT Background and Purpose. While variation in breast cancer quality indicators has been studied, to date there have been no studies examining the degree of surgeonlevel variation in patient-reported outcomes. The purpose of this study is to examine surgeon-level variation in patient appraisals of their breast cancer care experiences. Methods. Survey responses and clinical data from breast cancer patients reported to Detroit and Los Angeles Surveillance, Epidemiology and End Results registries from 6/2005 to 2/2007 were merged with attending surgeon surveys (1,780 patients, 291 surgeons). Primary outcomes were patient reports of access to care, care coordination, and decision satisfaction. Random-effects models examined variation due to individual surgeons for these three outcomes.
disparities in decision satisfaction. Individual surgeons did not substantively explain the variation in any of the patientreported outcomes.
Concerns about quality of cancer care have persisted for over 10 years, since the 1999 Ensuring Quality Cancer Care report first recommended establishing a cancer quality care reporting system in the USA. 1 Since then several initiatives have been developed to measure the quality of cancer care, including the National Initiative on Cancer Care Quality (NICCQ), created by the American Society for Clinical Oncology (ASCO) and released in 2000. 2, 3 The NICCQ includes a set of seven domains designed to delineate the content of high-quality cancer care delivery. Of the seven measures, four focus on ''treatment and follow-up'' and three focus on ''patient experiences'' (referrals and coordination of care, psychosocial support, and patient preferences and inclusion in decision-making). 3 The NICCQ measures have been predominantly used to evaluate breast cancer treatment and follow-up. Studies have found that, in general, the quality of breast cancer treatment is high. 2, 4, 5 However, persistent geographic variation in breast cancer care has contributed to lingering concerns about the quality of breast cancer treatment, and specifically whether treatment variation may be attributable to the clinicians involved in care delivery. [6] [7] [8] [9] A limited number of studies evaluating clinician variation in receipt of breast cancer treatment(s) have found low to moderate variation in surgery and attributable to individual surgeons. 9, 10 Other studies have found that surgeon characteristics, including gender, years in practice, and surgical volume, have a small but significant association with receipt of breast cancer treatment(s). [11] [12] [13] [14] These studies suggest that surgeons contribute at least minimally to variation in receipt of breast cancer treatments.
Largely missing from the literature on the quality of breast cancer care, however, are studies that assess the degree to which patient-reported experiences may vary according to surgeon. Furthermore, whether patient appraisal of their experiences may be associated with surgeon specialization in breast cancer, and/or delivery system factors (e.g., multidisciplinary care, access to clinical information, and availability of patient decision tools) that have been associated with higher quality care, is not known. 7, 9, 15, 16 In general, research on the impact of surgeon characteristics on breast cancer quality of care has been limited by inadequate attention to the patients' perspectives about their care experiences.
To address this gap in the literature we conducted a study with two objectives: (1) to measure patients' appraisal of their access to care, care coordination, and decision satisfaction in a diverse, population-based sample of recently diagnosed breast cancer patients, and (2) to evaluate the amount of variation in these measures at the surgeon level.
METHODS

Sampling and Data Collection
Patient Sample A detailed description of the sampling and data collection procedures has been published previously. 9, [17] [18] [19] [20] [21] [22] Briefly, from 6/2005 to 2/2007 we accrued a population-based sample of 3,133 women aged 20-79 years and recently diagnosed with primary ductal carcinoma in situ (DCIS) or invasive breast cancer (stage I-III) in the Detroit and Los Angeles (LA) metropolitan Surveillance, Epidemiology and End Results (SEER) sites. Exclusion criteria included stage IV cancer, inability to complete a questionnaire in either English or Spanish, and Asian racial identity due to enrollment in other studies. Latinas in LA and African Americans were oversampled to increase their representation in the dataset.
Eligible patients were identified by the respective SEER registries and mailed an introductory letter, survey materials, and a US $10 cash gift unless their physician objected. Survey materials were sent in both English and Spanish based on hospital records or the 1980 US census list of Spanish surnames. 19, 23 A modified Dillman survey methodology was used to encourage response. 24, 25 The study protocol followed established SEER procedure and was approved by the Institutional Review Boards of the University of Michigan, University of Southern California, and Wayne State University. The final response rate was 72.4 % (n = 2,268). The mean response time was approximately 9 months postdiagnosis.
Surgeon Sample An attending surgeon was identified for 98.9 % of the patient sample using information from the patient surveys, pathology reports, and SEER records. Approximately 14 months after initiation of the patient survey, surgeons were mailed an introduction letter, survey materials, and a US $40 cash gift. The same methodology was used to increase surgeon response. 24, 25 Of the 419 surgeons identified, 318 returned a completed survey (response rate, RR = 75.9 %).
Measures
The patient and surgeon survey records were merged using a unique patient identifier (n = 1,780 patients nested within 291 surgeons).
Dependent Variables
We evaluated three primary outcomes related to patients' appraisal of their experience with breast cancer treatment, based on the NICCQ domains: (1) access to care, (2) care coordination, and (3) decision satisfaction. 3 Each measure was developed based on the existing literature and our prior research. Access to care consisted of three separate questions asking patients to indicate how big of a problem the following logistical issues were: (1) finding a doctor to treat the breast cancer, (2) getting a doctor appointment, and (3) getting to the doctor's office. Perceived care coordination consisted of five questions that solicited patients' perceptions of the degree to which their doctors coordinated their breast cancer treatment. 17 Decision satisfaction was measured with five questions that reflected patient satisfaction with their breast cancer treatment decisions. 18, 26 Patient Independent Variables We evaluated two sets of patient-related independent variables: demographics and clinical factors. Patient demographics included age, education attainment (less than high school, high school graduate, some college or more), marital status (not married, married/partnered), annual family income (less than US $40,000, US $40,000-69,999, US $70,000 or more), and comorbidities (0, 1, 2 or more). Patient race/ ethnicity was self-reported and categorized into non-Latina White, African American, Latina, and other. Latinas were further categorized into less versus more acculturated using the Short Acculturation Scale for Hispanics. 18, 19, 27 Patient clinical variables came from the SEER record and included tumor behavior (DCIS, invasive) and tumor stage (0, I, II, III).
Surgeon Independent Variables
We evaluated two sets of surgeon-related independent variables: demographics and practice factors. Demographics included gender and years in practice. Practice factors included degree of breast cancer specialization, practice setting, and practice management factors. Specialization in breast cancer was measured by surgeon-reported percentage of his/her surgical practice devoted specifically to breast cancer (\15, 15-49, [50 %). Practice setting included being affiliated with a National Cancer Center (NCI) cancer center, an American College of Surgeons (ACoS) cancer program, or neither. Practice management factors included three variables previously developed by our team, designed to capture the surgeon's perspective of the coordination of cancer care in the surgical practice regarding: (1) multidisciplinary communication, (2) patient decision support, and (3) availability of clinical information. 9, 22 Each variable was further categorized into three categories (low, moderate, and high). Detail about these scales, including their distribution across the surgeon respondents, has been published.
9,22
Analysis
We conducted our analyses on a sample with complete information for all variables (1,495 patients nested within 268 surgeons). There was a median of 6 patients per surgeon with a range of 1-32. We first generated descriptive statistics for the patient and surgeon study samples. The frequencies of patient variables were weighted to account for the differential probability of selection. We evaluated associations for the outcome variables and all patient demographics and clinical factors, using unadjusted ordinary least-squares regression and one-way analysis of variance.
We then evaluated the amount of variation at the surgeon and patient level in each of our three outcomes using random-effects models with the surgeon identifier as the random-effects term. 9, 10, 28 In a stepwise approach, we first generated models with no independent variables, then examined the relative contribution of patient demographics and clinical factors, surgeon demographics, and practice factors in explaining the surgeon-level variation. All models controlled for patient demographics and clinical factors. The two design variables (study site and race/ethnicity) were included in all models to account for the differential probability of subject selection generated by our sampling strategy. We then added surgeon demographics (gender and years in practice), practice setting, and degree of breast cancer specialization to the model, followed by the three practice management variables. In each model, we calculated the amount of surgeon variation in each of our three patient-reported outcome measures, including the proportion of variation explained by patient demographics and clinical factors and the residual surgeonlevel variation. 28 Finally, we tested for an interaction effect between individual surgeon and our sampling variables (site and race/ethnicity). All analyses were done using Stata version 11.0 and SAS.
RESULTS
Overall, patients positively appraised their experiences in each domain. The mean value was 4.7 (range 1-5) for access to care, 4.5 (range 1-5) for care coordination, and 4.1 (range 1-5) for decision satisfaction (Fig. 1) . Table 1 provides the distribution of patient demographics and clinical factors, and the unadjusted associations between these patient variables and each outcome. Patients had mean age of 56.9 years (range 26-81 years). Using the sampling design weights, 69.5 % of patients were White, 14.5 % were African American, 7.4 % were less-acculturated Latinas, and 7.6 % were more-acculturated Latinas. Approximately one-third of the sample fell into each of the educational attainment groups, and the majority (59.0 %) were married or partnered. Nearly 80 % had invasive breast cancer.
Patient Characteristics
Unadjusted Correlates of Access to Care, Care Coordination, and Decision Satisfaction Table 1 also presents the unadjusted patient-level correlates of the three patient-reported outcomes. Reports of better access to care were significantly associated (p B 0.001) with having some college or more (versus less than high school), and minorities were somewhat less there was no association with other minority groups. Compared with White respondents, there was a significant inverse association between each of the racial/ethnic minority groups and higher decision satisfaction (p B 0.001). Greater decision satisfaction was also associated (p \ 0.001) with having some college or more (versus less than high school) and higher income levels. There was a significant inverse association between greater decision satisfaction and number of comorbidities (p = 0.005). Table 2 presents surgeon characteristics. Most (82.1 %) were male and had been in practice approximately 18 years. Just under half had moderate specialization in breast cancer (15-49 % of their practice devoted to breast cancer), while 35.6 % had low specialization and 16.1 % were highly specialized. In terms of practice management, most reported moderate or high levels of both multidisciplinary communication (67.6 %) and availability of clinical information (69.8 %), however most reported low levels of patient decision support (63.8 %).
Surgeon Characteristics
Adjusted Correlates of Patient-Reported Outcomes
In addition to evaluating the surgeon-level variation in each outcome, our multilevel models assessed patient-level correlates of these outcomes, controlling for all factors in the model. These results are similar to the unadjusted findings presented in Table 1 , and are briefly summarized here (data not shown in table) .
We found that reporting better access to care among patients was significantly (p B 0.05) associated with older age, some college or more (versus high school or less), and two or more comorbid conditions (versus none). Reports of better access to care was associated with a higher level of clinical information (p B 0.05), but no other surgeon-level factors. Reporting better care coordination was significantly (p B 0.05) associated with older age, and two or more comorbid conditions (versus none). Reports of better care coordination were also associated (p B 0.05) with having a female surgeon and a higher level of multidisciplinary communication. Greater decision satisfaction was associated (p B 0.05) with older age, some college or more (versus high school or less), two or more comorbid conditions (versus none), and a greater degree of breast cancer specialization by the surgeon. All racial/ethnic groups were significantly (p B 0.001) less likely than White patients to report high levels of decision satisfaction. We did not find any significant interactions between patient-and surgeonlevel factors in any of the models.
Surgeon-Level Variation in Patient-Reported Outcomes
We found relatively low variation in each of the patientreported outcomes attributable to individual surgeons obtained from the unconditional (i.e., ''surgeon only'') model (5.4 % for access to care, 3.3 % for care coordination), and moderate variation (7.5 %) for decision satisfaction (Table 3) . Table 3 presents the results of the random-effects models for each patient-reported outcome. Column A shows the total variation in each of the three outcomes (e.g., R
2 ) due to the addition of sets of variables (patient clinical factors and demographics, surgeon demographics, and surgeon practice factors). The independent variables explained a small amount of total variation in each outcome; patient clinical factors and demographics explained 2.4 % of access to care variation, surgeon demographics 2.6 %, and surgeon practice factors 3.3 %. A similar pattern was displayed in the amount of variation that these three independent variables explained in care coordination and decision satisfaction (1.3, 1.7, 2.0, 11.5, 11.7, 12.9 %, respectively). In addition to showing the surgeon variation from the unconditional model, column B of Table 3 also presents the proportion of total variation attributable to individual surgeons. Overall, the proportion of variance at the surgeon level was low, and was only slightly reduced as sets of variables were added; For instance, patient clinical factors and demographics explained 5.0 % of surgeon-level variation in access to care, 2.7 % of variation in care coordination, and 2.0 % of variation in decision satisfaction. Surgeon demographics explained 4.7, 2.1, and 1.3 % of these outcome variables (respectively) and surgeon practice factors explained 3.8, 2.5, and 1.2 % (respectively).
Finally, column C of Table 3 presents the amount of between-surgeon variation explained by the addition of surgeon demographics and surgeon practice factors, after controlling for patient demographics and clinical factors. Although the percent of overall variation attributable to individual surgeons was low (see column B) for each patient-reported outcome, column 3 shows that the amount of total between-surgeon variation in each of the models increased as surgeon demographics and practice factors were added. For patient-reported access to care and care coordination, the addition of the surgeon practice factors increased the explained proportion of between-surgeon variation by a considerable amount, when compared with surgeon demographics alone (from 6.7 to 23.9 % for access and from 23.4 to 43.4 % for care coordination). For decision satisfaction, the added contribution of surgeon practice factors was smaller, increasing from 35.0 to 40.0 %.
DISCUSSION
These results provide evidence of ''good news'' regarding patients' appraisals of their breast cancer care experiences. Specifically, in this large racially/ethnically diverse sample of women with breast cancer, patients reported positive experiences with access to and coordination of their care, and were generally very satisfied with their treatment decisions. We observed few substantial disparities in patient perceptions of access to or coordination of care in our multivariable models. These results are consistent with prior work documenting positive experiences with care coordination in breast cancer patients, but are in contrast to some studies indicating that minorities report greater difficulty accessing breast cancer treatment. 17, 29, 30 In this analysis, we found disparities in decision satisfaction, in less-acculturated Latinas, as well as those with lower education, reporting lower levels of decision satisfaction than their counterparts. Our result is also in line with research suggesting that racial/ethnic minorities, especially those who are non-English speaking, may be most vulnerable to poor decision outcomes. 18, 31, 32 Overall, we found that individual surgeons did not explain observable differences in patient appraisal of their care experiences. The variation observed at the surgeon level was largely explained by patient factors, rather than by surgeon demographics or practice factors. However, among the three patient-reported outcomes evaluated in this analysis, we found that the greatest amount of surgeon-level variation was observed for decision satisfaction, and that the addition of surgeon factors (specifically breast cancer specialization) somewhat reduced this variation. Prior work has also found an association between greater surgeon specialization in breast cancer and increased treatment decision satisfaction in patients, and that higher-volume breast surgeons more often initiate communication about treatment options which, in turn, positively impacts patient satisfaction. 33, 34 One important gap in the breast cancer quality care literature is whether patient-reported outcomes are observed uniformly across clinician practices or are associated with clinic attributes such as breast cancer specialization. This has important implications for whether interventions should be aimed broadly across clinician practices or more narrowly targeted at practices with certain attributes. Our results suggest that interpersonal processes across surgeons are more important in explaining variation in patientreported outcomes than systematic differences between surgeon practices. Several limitations to our study deserve mentioning. The generalizability of our findings is limited to groups included in our sample from two geographic locations; we cannot extend our findings to rural areas or Asian Americans. However, the large population-based sample, diverse race/ethnicity of patients, and high response rates from both patients and surgeons suggest that our sample is representative of breast cancer patients in the USA. In addition, self-reported variables, such as breast cancer surgery volume, may be inaccurate or subject to recall bias. Finally, our outcome variables designed to measure patient attitudes and perceptions about access to care and care coordination may not reflect the actual experiences of the respondents.
Implications
Our optimistic findings indicate that patients appraise all three quality measures positively, and we observed little disparity in these appraisals across a highly racially/ethnically diverse urban population. Our finding that surgeon specialization (rather than practice factors) explained some of the variation in decision satisfaction suggests that surgeons' communication experience may result in more satisfied patients, and that interventions for improving decision satisfaction may be more effective if they are directed at interpersonal communication as opposed to practice-level factors. Further research to evaluate the impact of clinicians and practice settings on all patient quality measures, including patient-reported outcomes, is needed to inform interventions to achieve high-quality breast cancer care across the care continuum.
